.■nji  imrrj.  K  urr\--Tf  vnf  \  m-n  m  w. 


OTIC  FILE  CORl 


AD-A132  789 


t  ^  « 


s 


DT/O 

electe 

may  1  3  |gg3 


I 


AIR  COMMAND 

AND 

STAFF  COLLEGE 


—STUDENT  REPORT- 

THE  V-22  PROGRAM'S  NEED  FOR 
A  MORE  FLEXIBLE  AND  FARSIGHTED 
ACQUISITION  STRATEGY 


MAJ  ALAN  J.  BACON  88-014S 

—''insights  into  tomorrow"- 

mil 


gffig^YQN  jxATPMr^^ 
ta  public 

_  PIrtribution  UtiHmjttd 


DISCLAIMER 


The  views  and  conclusions  expressed  in  this 
document  are  those  of  the  author.  They  are 
not  intended  and  should  not  be  thought  to 
represent  official  ideas,  attitudes,  or 
policies  of  any  agency  of  the  United  States 
Government.  The  author  has  not  had  special 
access  to  official  information  or  ideas  and 
has  employed  only  open-source  material 
available  to  any  writer  on  this  subject. 

This  document  is  the  property  of  the  United 
States  Government.  It  is  available  for 
distribution  to  the  general  public.  A  loan 
copy  of  the  document  may  be  obtained  from  the 
Air  University  interlibrary  Loan  Service 
(AUL/LDBX,  Maxwell  APB,  Alabama,  36112-5564) 
or  the  Defense  Technical  information  Center. 
Request  must  include  the  author's  name  and 
complete  title  of  the  study. 

This  document  may  be  reproduced  for  use  in 
other  research  reports  or  educational  pursuits 
contingent  upon  the  followinq  stipulations: 

-  Reproduction  rights  do  not  extend  to 
any  copyrighted  material  that  may  be  contained 
in  the  research  report. 

-  All  reproduced  copies  must  contain  the 
following  credit  line:  "Reprinted  by 
permission  of  the  Air  Command  and  Staff 
College. " 

-  All  reproduced  copies  must  contain  the 
name(s)  of  the  report's  author (s). 

-  If  format  modification  is  necessary  to 
better  serve  the  user's  needs,  adjustments  may 
be  made  to  this  report — this  authorisation 
does  not  extend  to  copyrighted  information  or 
material.  The  following  statement  must 
accompany  the  modified  document:  "Adapted 
from  Air  command  and  Staff  College  Research 

Report  _ (number)  entitled  (title) 

_  by  _ (author ) . " 

-  This  notice  must  be  included  with  any 
reproduced  or  adapted  portions  of  this 
document . 


REPORT  NUMBER  88-0145 

TTTT  F  the  V-22  PROSMM'S  NEED  FM  A  NODE  FLEXIBLE 
1 1 1  l.b  FARSIGHTED  ACqUISITION  STRATEGY 


AUTHOR(S)  MAJOR  ALAN  J.  BACON 


Acctpsion  For 

] 

NTIS 

CRA&I 

1/  i 

OTIC 

TAB 

□  i 

Unannouncto' 

□ 

J«tS*ll.CUtlLVi 

1 

I  By 

1 

i 

Diitib'itioiif 

] 

Av/j;idbility  Ccides  , 

Avail  dOfJ/’of  ] 

ui;*t 

ipe 

ciitl  1 

1 

ft'l 

_ 

1 

i 

.... _ 1 

1 

1 


FACULTY  ADVISOR  "• 

SPONSOR  (gn-14).  usasc/pesc-se 


Submitted  to  the  faculty  in  partial  fulfillment  of 
requirements  for  graduation. 

AIR  COMMAND  AND  STAFF  COLLEGE 
AIR  UNIVERSITY 
MAXWELL  AFB,  AL  36112-5542 


i  r-*l.nn 


REPORT  DOCUMENTATION  PAGE 


1*.  MMKT  SICURITY  CLASSIFICATION 


OLTIO 

N 

mm 

VI  MARKI 

IFICATION/DOWNCRAOING  SCHIOULI 


A  MIVORMING  OMANIZATIONIUFORT  NUMIf  R(S) 

88>014S 


I.  DISTRIBUTION /AVAILAIIUTY  OF  RiPORT 
STATEMENT  "A" 
Appnrvad  for  pubRe  r^Mt 
MriribirtioB  «  uniimitad. 


N  RIPORT  NUNiBER(S) 


ACSI 

:/EDC 

NaxMCll  AFB  AL  36112-5542 


NAMC  OP  FUNDING  /SPONSORING 
ORGANIZATION 


PROCURIMINT  INSTRUMII  ENTIPICATION  NUMBiR 


H.  Tmi  flhclM*!  Mcurtqr 

THE  V-22  PROGRAM'S  NEED  FOR  A  MORE  FLEXIBLE  AND  FARSIGHTED  ACQUISITION  STRATEGY 


LlWlWAfiL 


..  Major,  USA 


1988  ApHI 


1C.  SUPPiiMINTAIIV  NOTATION 


COSATI  COOI 


GROUP  I  SUBGROUP 


1C.  AaSTiiA^(CBn«niM  on  fovo/ot  _ 

In  order  to  control  runaway  acquisition  costs.  Congress  frequently  Insists 
that  the  DOD  develop  and  procure  Its  major  weapons  systems  with  firm  fixed' 
price  contracts.  These  contracts  work  well  for  controlling  costs  of  systems 
with  few  unknowns  and  low  technological  risks.  However,  In  the  case  of  the 
V-22  Osprey,  a  system  whose  three  relatively  new  technologies  could  have  many 
unknowns  and  high  risks,  a  long-term  fixed-price  contract  may  not  be  a  good 
Idea.  In  addition  to  showing  that  the  V-22's  current  fixed-price  contract  may 
not  be  able  to  contend  with  Its  potential  engineering  problems,  this  study 
provides  recommendations  for  developing  a  more  flexible  and  farsighted  ac¬ 
quisition  strategy  for  the  V-22. 
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In  response  to  the  DOD's  runaway  acquisition  costs  of 
the  1960*8  and  1970*8  (e.g.,  the  S3. 3  bllllon/114  percent 
cost  overrun  of  the  F-lll>,  Congress  routinely  Inslete  on 
f liced'^prlce  contracts  for  controlling  these  costs.  Fixed- 
price  contracts  can  keep  acquisition  costs  from  skyrocketing 
during  production.  They  can  effectively  regulate  coats  of 
systems  with  few  unknowns  «.nd  low  technological  risks.  How¬ 
ever,  in  the  case  of  the  multi-service  V-22  Acquisition  Pro¬ 
gram,  a  long-term  fixed-price  contract  is  not  a  good  idea. 
This  paper  will  show  that  the  unknowns  and  risks  associated 
with  V-22 *8  new  technologies  require  that  the  Osprey  be 
procured  with  a  more  fle.Klble  and  farsighted  acquisition 
strategy. 

As  a  forerunner  of  the  DOD* s  aviation  acquisition 
programs,  the  V-22  Program  will  probably  undergo  several 
purchasing  changes.  For  example.  In  mid-January  1968,  the 
Ari^,  which  desperately  needs  Its  aviation  dollars  to 
replace  Its  aging  helicopter  fleet,  cancelled  Its  plans  to 
buy  the  expensive  V-22.  Regardless  of  this  cancellation  or 
any  future  changes  In  V-22  buys,  the  thesis  of  this  paper 
remains  Intact.  The  V-22  Is  a  major  DOD  weapons  system 
seriously  In  need  of  a  more  flexible  and  farsighted 
acquisition  strategy. 

In  addition  to  thanking  vy  ACSC  faculty  advisor,  Major 
Don  Ottinger,  I  would  like  to  thank  the  aeronautical  engi¬ 
neers  at  the  U.  S.  Army  Safety  Center  and  the  participants 
at  the  V-22  System  Safety  Working  Groups  for  their  insights 
into  the  complex  Issues  affecting  the  ’'hig^4  tech*’  Osprey. 
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*Hn8ight9  into  tomorrow" 


EXECUTIVE  SUMMARY 

Part  of  our  CoUoga  mlaaion  ia  diatribntloii  of  the 
■tttdonta'  problem  aolving  producta  to  DoD 
■ponaora  and  other  intereated  agenciea  to 
enhance  inaiid^t  into  contemporary,  defanae 
related  iaanea.  While  the  CoUege  haa  accepted  thia 
product  aa  meeting  academic  requirementa  for 
graduation,  the  viewa  and  opiniona  expreaaed  or 
implied  are  aoldy  thoae  of  the  author  and  should 
not  be  construed  aa  carrying  official  sanction. 


REPORT  NUMBER  88-0145 

AUTHOR(S)  KAJOR  ALAR  J.  BACOR.  USA 

TITLE  THE  V-22  PROGRAM'S  NEED  FOR  A  MORE  FLEXIBLE  ARD 
FARSIGHTED  ACQUISITIOH  STRATEGY 


I.  Purpose !  To  show  that  the  V-22's  long-tar  in  fixed- 

price  contract  strategy  nay  not  be  able  to  contend  with  its 
potential  engineering  problems  and  to  provide  recommenda¬ 
tions  for  a  more  flexible  and  farsighted  acquisition  stratag 

II.  Problem;  In  response  to  DOD* s  acquisition  "horror 
stories"  of  the  19C0*s  and  1970* 8|  a.g. ,  the  a3>3  billion. 

114  percent  cost  overrun  of  the  F-111,  Congress  frequently 
insists  that  major  DOD  weapons  systems  be  developed  and  pro¬ 
cured  with  fixed-priced  contracts.  Fixed-priced  contracts 
are  good  for  systems  with  few  unknowns  and  low  risks.  How¬ 
ever,  In  regards  to  the  V-22,  a  long-term  fixed-price  con¬ 
tract  may  not  be  a  good  Idea.  The  V-22’s  three  rel^'.t ively 
new  technologies,  l.e.,  tilt  rotors,  all  composite  airframe, 
ana  fly-by-wlre  controls,  could  Involve  several  unknQWY*s  and 
high  risks. 

III.  Data:  Pi'oblems  In  the  following  areas  could  degrade 

the  operational  effectiveness  and  safety  of  the  Osprey:  *1' 

fuselage  crashworthiness  standards,  (2)  crew  seat  design, 

(3)  fuel  cell  burst  characteristics,  <;4)  proprotor  blade 
Impact,  <.5.1  engine  heat,  lead-acid  battery,  C7>  weather 

vl 


radar,  <d>  throttia  quadrant,  and  (0>  wlra^atrlka  protac- 
tton.  Additionally,  tba  aircraft* a  contract  and  acqulaltlon 
atratagy  doaa  not  hava  any  provlalona  for  aaklng  aajor 
changaa  In  tba  aircraft 'a  production  llna.  Aalda  froa  aak- 
Ing  alnor  configuration  cbangaa,  Ita  atratagy  cannot  Incorp-' 
orata  aajor  "laaaona  laarnad**  or  naw  anglnaarlng  raaaarcb 
Into  tba  V-22'a  production.  Tbara  ara  no  plana  for  a  V'22 
block  liq>rovaaant  prograa. 

IV.  Conclualona;  Tba  V-22  will  probably  hava  aoaa  anglnaar- 
Ing  problaaa  that  can  ba  allalnatad  only  with  aonlaa  bayond 
Ita  contract. 

V.  BfTQWWP^tlona;  Aftar  tba  currant  V-22  contract 
axplraa,  tba  V-22  Prograa  Xanagar  abould  adopt  a  Nultl-ataga 
laprovaaant  Prograa  <ICSIP>  acqulaltlon  atratagy  alallar  to 
tba  Air  Porca'a  P-16  NSIP  atratagy.  In  addition  to  correct¬ 
ing  tba  iaauaa  cltad  above,  a  V-22  MSIP  could  incorporate 
'*laaaona  learned**  and  engineering  raaaarcb  lata  tba  V-22 
production  llna. 
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Chapter  Ona 


IHTRODUCTIOlf 


HISTORICAL  CASE  FOR  THE  V-22  OSPREY 

On  the  Borning  of  2S  April  1980,  after  their  unsuccess¬ 
ful  hostage  rescue  attempt  In  Iran,  the  United  States'  Delta 
Force  was  returning  to  Egypt.  (3:280-281)  While  sitting  de¬ 
jected  aboard  a  C-141  Starllfter  aircraft.  Colonel  Charlie 
Beckwith,  the  commander  of  the  rescue  mission,  thought  to 
himself. 

It's  over.  The  mission  Is  a  failure. . . .  After 
all  that  time  and  work  and  sweat,  to  cose  away 
empty.  I  began  to  realize  what  the  failure  would 
mean.  Our  country  will  be  embarrassed.  We  lost 
eight  good  and  brave  men.  And  now,  what  will  be¬ 
come  of  the  hostages?  3od  Almighty,  after  all  the 
effort,  here  we  sit  returning  to  Egypt  -  all  be¬ 
cause  of  those  bloody  helos.  <?;281> 

The  "bloody  helos"  Beckwith  cited  were  RH-53  Sea  Stal¬ 
lion  helicopters.  Due  to  their  range  limitation  of  approxi¬ 
mately  700  miles,  the  RH-53s  were  unable  to  me.ke  the  900 
mile  flight  from  the  USS  Hlmltz  In  the  Culf  of  Oman  to  the 
hostage  site  In  Teheran.  Consequently,  they  had  to  be  re¬ 
fueled  at  Desert  One  approximately  300  miles  southeast  of 
Teheran.  (3:216)  Bight  RH-53s  were  launched  from  the  Eimltz 
to  ensure  that  six  would  be  operational  at  Deserc  One.  (3: 
233)  If  six  "helos",  the  minimum  for  carrying  Beckwith's 
assault  team  and  equipment,  were  not  ready  to  fly  from 
Desert  One,  the  mission  would  be  aborted.  (3:253)  Unfor¬ 
tunately,  one  RH-53  aborted  Just  two  hours  after  launching. 
One  of  Its  main  rotor  blades  was  about  to  malfunction. 
Another  returned  to  the  carrier  due  to  Instrument  problems 
caused  by  flying  through  some  sandstorms.  (3; 283)  A  third 
RH-53,  taking  off  from  Desert  One.  slid  backwards  and  crash¬ 
ed  Into  a  parked  EC''130  Hercules.  (3:278)  With  only  five 
helos  remaining,  the  mission  was  aborted.  (3:281) 

Beckwith's  "bloody  helos"  ware  indeed  tbe  weak  link  in 
the  operation.  At  that  time,  the  Delta  Force  did  not  have 
an  aircraft  capable  of  accommodating  the  weight  and  flight 
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requiLrements  of  the  Iran  rescue  mission.  The  900  miles  of 
desert  exceeded  the  operational  ranges  of  all  helicopters. 

A  trsinsport  aircraft,  such  as  the  C-130,  was  not  acceptable 
because  It  could  be  easily  detected  when  landing  near  Tehe¬ 
ran.  Beckwith  needed  an  aircraft  capable  of  landing  and 
taking  off  In  a  small  secure  area  and  flying  undetected  over 
a  great  distance.  Teckwlth  needed  an  aircraft  with  the 
capabilities  of  the  multi-service  V-22  tilt-rotor  aircraft 
currently  undergoing  acquisition.  .  With  tactical  aerial 
refueling  capabilities  similar  to  the  C-130’ s,  the  V-22 
could  have  flown  secretly  across  the  Iranian  desert  at  250 
knots  In  its  alt  plane  configuration,  transforxoed  to  Its 
helicopter  mode,  and  landed  undetected  in  a  secure  confined 
area  near  Teheran.  <10:G-8|  20: — > 

IMPORTANCE  OF  THE  V-22  TO  THE  DEFENSE  OF  TM  ^  S._ 

As  proposed,  the  V-22  will  fill  1:he  void  between  short- 
range  helicopters  which  can  land  in  small  areas  and  long- 
range  troop  transports  which  require  large  landing  strips. 

In  addition  to  "Delta  Force"  type  operations,  the  Osprey 
will  perform  assault,  rescue,  transport,  and  many  ether  mis¬ 
sions  for  our  armed  forces.  <10:G-1>  The  "high  tech"  V-22, 
built  with  three  new  or  relatively  new  technologies  (l.e., 
tilt  rotors,  all  composite  alrfrane,  and  fly-by-w*re  con¬ 
trols),  will  provide  the  United  States  <US>  new  dimensions 
in  military  and  political  power.  Paraousunt  of  which  will  be 
the  capability  to  Insert  combat  power  into  previously  Impos- 
sible-to-reach  regions,  thereby  giving  the  US  the  power  and 
deterrence  to  contend  with  terror is-c  groups  and  hostile 
third-world  nations  active  in  low- intensity  conflicts 
<LICs).  LICs  are  generally  limited  to  geographic  areas, 
weapons  constraints,  and  low  levels  of  violence  as  compared 
to  conventional  military  conflicts.  <1:7)  Nonetheless, 
the.se  limited  conflicts  have  had  and  will  continue  to  have 
major  impacts  on  US  national  Interests  and  world  order. 

Since  World  War  II,  over  700  countries  have  been  involved  in 
armed  conflicts.  Eighty  percent  of  these  have  been  LICs. 

<25: — )  In  1987,  fifty  percent  of  all  third-world  countries 
were  involved  in  LICs.  <30: — )  Hence,  the  Department  of  De¬ 
fense’s  <D0D’s>  skillful  acquisition  of  the  V-22  Is  para¬ 
mount  to  the  US's  capability  to  contend  with  future  LICs 
such  as  the  Iran  hostage  situation. 


THE  V-22’ s  CURRENT  ACQUISITION  STRATEGY 

In  response  to  the  acquisition  ’’horror  stories"  of  the 
lP60s  and  1970s,  e.g.,  the  $3.3  blllion/114  percent  cost 
overrun  of  the  F-111,  Congress  routinely  insists  on  flxed- 
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price  contracts  for  acquisition  programs.  <2:4-21)  Fixed- 
price  contracts  are  good  for  controlling  systene  with  few 
unknowns  and  low  risks  because  these  contracts  can  curtail 
sky  rocketing  production  costs.  <31: — >  However,  in  the 
case  of  the  V-22,  a  system  whose  three  new  technologies  have 
many  unknowns  and  high  risks,  a  long-term  fixed-price  con¬ 
tract  strategy  for  procuring  several  hundred  aircraft 
through  the  1990s,  may  not  be  a  good  idea.  (0:29)  Nonethe¬ 
less,  the  US  Navy,  as  the  lead  service  for  the  V-22  Pro¬ 
gram,  has  opted  to  fund  the  Osprey  with  this  type  of  acqui¬ 
sition  strategy.  <24: — ;  27; — ;  28: — ;  29: — > 

At  this  time,  the  V-22's  fixed-price  contract  will  most 
likely  have  a  negative  impact  on  this  critical  acquisition 
program.  The  V-22  will  probably  have  some  engineering  prob¬ 
lems  that  can  be  eliminated  only  with  monies  beyond  its  con¬ 
tract.  If  uncorrected,  these  problems  could  degrade  the  op¬ 
erational  effectiveness  and  safety  of  the  Osprey. 


PURPOSE  AND  OVBRVIBV 

The  purpose  of  this  paper  is  t««ofold.  In  addition  to 
showing  that  the  V-22's  fixed-price  contract  may  not  be  able 
to  contend  with  the  V-22's  potential  engineering  problems, 
this  paper  will  provide  recommendations  for  a  more  flexible 
and  farsighted  acquisition  strategy.  This  will  be  eccomp- 
llshed  by  first  providing  a  description  of  the  aircraft  and 
a  status  of  the  V-22  Program  in  Chapter  Two.  Chapter  Three 
will  identify  some  of  the  V-22*8  potential  engineering  prob- 
leiOB.  The  Osprey's  acquisition  shortcomings  will  be  covered 
in  Chapter  Four.  Chapter  Five  will  provide  conclusions  and 
recommendations.  Besides  rendering  recommendations  for  a 
more  flexible  and  farsighted  acquisition  strategy.  Chapter 
Five  will  present  specific  recommendations  for  correcting 
the  engineering  problems  identified  in  Chapter  Three. 
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Chapter  Two 


THE  V-22  OSPREY  PROGRAM 


DESCRIPTION  OF  THE  AIRCRAFT 

The  Bell-Boelng  V-22  Osprey  Program  (see  aircraft  at 
Figure  1,  page  7>  Is  one  of  the  most  ambitious  aviation 
acquisition  programs  In  history.  The  challenge  of  Integrat¬ 
ing  three  new  or  relatively  new  technologies  .(l.e..tllt 
rotors,  all  composite  airframe,  and  fly-by-wlre  digital 
controls),  makes  the  V-22  Program  one  of  our  "highest  tech" 
aviation  acquisition  programs.  At  this  date,  the  Osprey's 
tilt-rotor  technology  has  yet  to  be  Integrated  successfully 
Into  either  a  commercial  or  military  aircraft.  The  V-22’s 
engineering  test  bed.  the  Bell/NASA/Army/Navy  XV-15  research 
aircraft  (see  Flgu-e  2.  page  7).  constitutes  the  only  prac¬ 
ticable  demonstrat:.on  of  this  technology.  However,  as  com¬ 
pared  to  the  V-22.  the  XV-15  was  much  smaller  and  built  to 
much  less  stringent  specifications.  (28: — >  The  Osprey’s 
primary  structure  will  be  made  with  state-of-art  Hercules 
IK6  and  3501  graphite-epoxy  composite  materials.  (4:47)  The 
V-22.  like  many  of  our  new  aircraft  (e.g..  the  F-i6>.  will 
be  controlled  with  a  sophisticated  fly-by-wlre  control  sys¬ 
tem.  This  system  will  be  composed  of  a  primary  digital 
control  system  and  a  backup  analog  control  system.  (22: — > 

As  a  hybrid  hellcopter/f Ixed  wing  transport  aircraft, 
the  Osprey  will  be  capable  of  taking  off  and  landing  In 
confined  areas  In  Its  helicopter  mode  and  transforming  to 
high-speed  fuel-efficient  flight  In  Its  airplane  mode.  As 
shown  In  Figure  3.  page  8.  the  V-22’s  flight  envelope  will 
encompass  the  envelopes  of  both  the  HH-53C  helicopter  and 
the  C-130  transport  aircraft.  The  V-22  will  be  able  to 
sustain  cruise  flight  at  250  knots,  accelerate  to  320  knots, 
carry  24  coirOat  troops,  and  hover  at  3,000  feet  at  91.4 
degrees  P  with  a  full  load.  (5:7)  As  a  large  43,000  to 
60,000  lb.  aircraft  (see  Figure  4,  page  8  and  Figure  5,  page 
9),  It's  fuselage  size  and  troop  capacity  will  be  about  the 
same  as  the  Marine  Corps'  C-46  Helicopter.  Nevertheless, 
the  V-22’s  capacity  will  be  much  lower  than  the  C-130’ s  92 
combat-equipped  troop  capacity.  (20: — )  While  being  self- 
deployable  overseas  (see  Figure  6,  page  9),  the  Osprey  will 
be  able  to  fly  2100  nautical  mile  legs,  without  refueling. 
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against  prevailing  head  winds.  <10:G-<3> 

As  replacements  for  several  of  onr  aging  helicopters 
and  fixed-wing  transport  alrcraf.t,  V-22S  will  provide  our 
aviation  units  with  tremendous  Improvements  in  their  opera¬ 
tional  capabilities.  Ospreys  will  t>e  uf’ed  for  medium  as¬ 
sault  in  the  Marine  Corps,  combat  searcu  and  rescue  in  the 
Navy,  and  special  operations  In  the  Air  Force.  (10:0-1) 


STATUS  OF  THE  V-22  ACQUISITION  PROGRAM 

On  17  April  1936,  a  Defense  Systems  Acquisition  Review 
Council  (DSARC)  approved  the  V-22  Program  for  full-scale 
development  (FSD) .  The  Navy,  as  the  lead  service  of  this 
multi-service  program,  then  awarded  Bell  Helicopter  Textron 
and  Boeing  Vertol,  as  joint  contractors,  a  SI. 8  billion 
fixed-price  FSD  contract.  (4:47)  This  contract  calls  for 
producing  components  of  11  equivalent  aircraft,  a  ground 
test  vehicle,  six  test-flight  aircraft,  and  the  major  assem¬ 
blies  for  tooling,  structural  testing,  and  ballistic  test¬ 
ing.  (4:46)  Once  con^leted,  these  tooling  assemblies  will 
lock  the  V-22  design  for  several  hundred  aircraft  in  "con¬ 
crete’*.  (24: — ) 

At  this  time,  the  Navy  Program  Manager  (PM)  has  no 
plans  for  modifying  his  long-term  fixed-price  contract  ac¬ 
quisition  strategy.  While  not  providing  for  a  systematic 
block  improvement  program,  i.e.,  a  V-22B,  the  PM  has  no 
plans  for  major  airframe  or  power-plant  improvements.  Aside 
from  Pre-Planned  Product  In^rovements,  he  does  not  have  a 
methodology  for  fixing  major  "lessens  learned"  or  incorpo¬ 
rating  new  engineering  research  into  the  production  line. 

(24: — )  Notwithstanding  that  the  V-22  will  be,  "....  an 
almost-all  composite  tilt-rotor  aircraft,  soamthing  no  one 
has  done  before.  (4:46)",  the  acquisition  calls  for  no  major 
changes  in  the  V-22  production  line,  i.e.,  the  first  air¬ 
craft  in  Lot  1  will  be  basically  the  same  as  the  leist  air¬ 
craft  in  the  final  lot.  (24: — ) 

Test  flights  for  six  V-22  FSD  aircraft  are  scheduled  to 
commence  in  the  spring  of  1986.  (22: — )  Production  of  the 

actual  aircraft  will  begin  in  1969  with  deliveries  to  the 
Marine  Corps  in  1991  and  to  the  Navy  and  Air  Force  in  1993. 
The  Marines  are  committed  to  purchase  552  Ospreys;  the  Navy, 
50;  and  the  Air  Force,  80.  (16:4)  In  mid-January  1988,  the 

Army,  which  desperately  needs  it  aviation  dollars  to  modern¬ 
ize  its  aging  helicopter  fleet  with  Black  Hawks,  Apaches, 
the  new  Light  Helicopter  Experimental  (LHX) ,  cancelled  its 
plans  for  buying  the  expensive  V-22.  (7:36)  With  an  origi¬ 

nal  commitment  to  buy  231  Ospreys,  the  Army  has  yet  to 
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r«c«lvtt  Congr*MlanaI  approval  for  ita  racant  canoalXatlon. 
(10: — >  Vaverthalaaa,  tha  V-22  PX,  who  plana  to  offaat  tha 
krjKy  loea  with  foralgn  allltary  aalas  of  500  to  500  Oapraya, 
ballavaa  tha  Arny  "pull,  out'*  will  not  Jaopardiza  tha  pro¬ 
gram.  Ha  alao  ballavaa  that  tha  Army,  who  will  contlnua  to 
monitor  tha  V-22  Program,  will  "aoonar  or  latar"  buy  tha 
Oapray.  (7:36)  At  thla  tlma,  tha  V-22' a  coat  la  axpactad  to 
ba  aa  high  aa  A20  million  par  aircraft.  (6:20) 
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Figure  6. 


Chapter  Three 


V*22'e  POTBFTIAL  BIGIIBBRIIG  SRORTCOMIIOS 

The  Osprey* e  potential  engtneerlns  shortcoalng*  fall 
Ir^to  t^n  general  categories — craehworthlnees  probleas  and 
configuration  Issues. 

The  origin  of  the  fuselage  crashworthiness  probleas 
cited  In  this  chapter  are  directly  related  to  the  V~22 
?rograa' s  fixed-price  contract.  The  aircraft's  crashworthl- 
nees  has  undergone  a  series  of  reductions  because  the  con¬ 
tractors  were  not  willing  to  asstias  the  risks  and  costs  of 
achieving  higher  levels  of  crashworthiness  under  the  con¬ 
straints  of  a  fixed-price  contract.  However,  with  the  flex¬ 
ibility  of  a  cost-plus  contract.  Bell  and  Boeing  would  have 
been  willing  to  work  toward  higher  levels  of  crashworthi¬ 
ness.  <18: 1) 

The  other  crashworthiness  probleas  as  well  as  the  con- 
flguratlcn  Issues  cited  In  this  chapter  are  Indirectly  re¬ 
lated  to  the  aircraft's  fixed-price  contract  In  that- they 
can  be  ellalnated  with  additional  aonles.  However,  these 
Issues  were  not  considered  during  the  contract  negotiation 
process.  <28: — ) 


CRASHVQRTHIIB5S  PROBLEMS 
Fuselage  Crashworthiness  Standards. 

The  PH  contends  that  V-22's  fuselage  crashworthiness 
Is,  "equal  to  or  better  than  the  crashworthiness  of  any 
aircraft  of  slallar  weight  and  perf orsance" .  (20: — >  He 

originally  required  the  -wjntractor  to  aeet  the  crashworthi¬ 
ness  standards  of  Military  Standard  <XIL-STD>  1200.  How¬ 
ever,  he  now  contends  that  these  standards  are  not  practical 
for  the  V-22's  weight  range  of  43,000  to  80,000  lbs.  (28: — > 

The  V-22*s  current  level  of  crashworthiness  will  nost 
likely  endanger  the  lives  and  safety  of  Its  aircrews  and 
passengers.  "Being  equal  to  or  better  than  the  crashworthi¬ 
ness  of  any  aircraft  of  slallar  weight  or  perfornance"  Is 
not  good  enough.  (28: — >  The  Osprey's  crashworthiness  iray 
not  be  connensurate  with  Its  perforoance  characteristics  and 
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lllMly  alMlon  •eanarioa.  8i:icm  mil  of  th<\  vartlcal  attan- 
uation  !•  plaoad  In  tha  landing  gaar.  a  craw  aaabar  will  ba 
affordad  nagllgibla  craahwortbinasa  in  tha  avant  of  a  gaar** 
up  craab  and  a  craw-aaat  binding  fallura.  13: — >  Ha 

will  ba  providad  littla  atroking  dlatanca  (ouahion>  to  dia> 
alpata  bla  kinatio  anargy  upon  colllaion»  tharaby  caualng 
bla  to  auffar  froa  blgbar  0  forcaa  during  lapact.  Conaidar- 
lag  tbat  faw  Aray  ballcoptar  Class  A  alsbaps  Involvs  landing 
acanarlos,  tbs  contractor's  bsavy  ral lanes  on  tbs  V-22’s 
gsar-down  landing  protact ion  any  ba  invalid  for  aost  V-22 
crasbas  in  tba  balicoptar  aoda.  (14:-'-> 

Coapoundlng  tba  gaar-up  crashwortblnass  problaa  ara 
unknown  ratas  of  daaeant  for  Ona-Bngina  Inoparativs  <OBI> 
and  Two-Sa^lna  Inoparativs  (TBI>  aaargsnclas.  Tbass  ratas 
any  not  ba  availabla  until  coaplatlng  tba  V-22'a  initial 
taat  flights  in  tba  spring  of  1983.  (29: — >  Ones  dstaralnad 
tbass  ratas  should  ba  eorralatad  with  tba  fusalaga's  crash- 
wortbinaas  standards,  i.a.,  tba  fusalaga  should  ba  dasignad 
to  ainiaisa  tba  savarity  of  OBI  and  TBI  liq>acts. 

Tha  Ospray's  fusalaga  crashwortblnass  standards  bava 
baan  continually  raducad  froa  Its  original  KIL-STD  1290 
spaci float ion.  (11: — ;  28: — >  Tba  first  raductlon  involvad 
lowarlng  tba  V-22*a  vartical-valocity  attanuatlon  froa  42  to 
30  fast  par  aacond.  (28: — >  Pitch,  roll,  and  yaw  ia^ct 
raquiraaants  wars  subsaquantly  alialnatad.  (28: — >  Bvantu- 
ally,  tba  ▼art:'cal  valocity  was  lowarsd  to  24  fast  par 
sscond  with  all  tbs  attanuatlon  placad  in  tbs  landing  gaar. 
(28:—)  As  rasult  of  a  aodificatlon  to  tba  Bavy  standard 
for  crashwortblnass,  tba  contractor  is  autborlzad  to  aarely 
aaat  NIT^-STD  1290  to  tba  "aaxlsus  axtant  practical"  ratbar 
than  to  strictly  coaply  with  tba  standard.  (9: — ;  27: — ; 
28:—;  29:—) 

Farallallng  tba  raductlon  in  fusalaga  crashwortblnass 
standards  was  a  ralaxation  in  tba  aircraft's  fusalaga  da- 
sign.  /Inst  significant  of  tbasa  relaxations  was  tha  subsxl- 
tution  of  a  previously  accaptnd  Kavlar  bonaycoab  anargy- 
absurbing  underfloor  with  an  axtraualy  stiff  and  brittla 
grapblta  laalnata  structura.  (9: — ;  Z7: — ;  28: — ;  29; — > 

This  sacrlficad  a  dadicatad  anargy  attanuatiag  crush  spaca 
for  a  stiff  campomltm  structure  having  unknown  anergy  attan- 
uatxng  capabilities.  Unlike  satallic  structures,  coaposlte 
scructuras,  with  tbalr  co^lax  elastic  and  dynaalc  q\iall- 
tlac,  cannub  be  accurately  evaluated  for  71kaly  crash  sa- 
quaxLCti^^  with  mathanstical  predictions  alone.  Coi^osita 
crasbworth.t noss  can  only  ba  ascertained  through  tasting. 

Aapllfylng  this  problaa*.  is  tha  Bavy  contract  which 
does  not  require  tba  contractor  to  dynaalcally  crash  test 
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thm  und«rfloor.  (27:****;  28: — :  20:-'->  At  this  point,  It  Is 
Inpoasltols  to  projsct  sircrsft  Iomss  and  sedldsat  costs 
sttributsbls  to  lasufflelsnt  crssbwortbt&sss.  Aceursts 
trsds-off  A&slysssi  with  pitch  sad  roll  wsrlstloas,  srs  not 
svsllstols  which  consider  fuoslsgs  Impact  at  dsslfn  sink 
spssds  after  fully  coapreeelag  the  laadlas  S«ar  or  crashing 
the  aircraft  with  Its  gear  up.  While  the  contractor's  ale- 
hap  analysis  shows  a  eraah%forthy  underfloor  would  have  bene* 
flted  crew  aeabers  and  passengers  la  only  12%  of  all  H*48. 
R*47,  and  R*53  Class  A  alshaps,  the  analysis  Is  Incosplete. 
<20:**>  It  falls  to  evaluate  all  potential  V-22  kray,  Ravy, 
Rarlne,  and  Air  Force  crash  sequences  with  respect  to  ser- 
vice*unlque  slseloa  scenarios.  Overall  crashtiorthlneas 
testing  and  analyses  conducted  by  the  contractors  to  date 
are  Insufficient.  Bxpeeted  slshap  frequencies  and  fore* 
seeable  accident  costa  of  operational  7*22  aleslon  scenarios 
are  yet  to  be  adequately  deMned  by  the  PR  or  the  contrac* 
tor. 

Crew-Seat  Design. 

Sall*gulded  crew  seats,  slallar  to  those  proposed  for 
the  V-22,  are  susceptible  to  binding  and  stroking  failures. 
As  discussed  above,  a  crew*eeat  failure  cosblned  with  a 
stiff  underbelly  In  a  gear* up  crash  equates  to  sero  or 
near  zero  vertical  absorption.  Crew  anabers  In  this  situa¬ 
tion  will  be  afforded  little  If  any  crashworthiness  protec¬ 
tion.  <2: — ;  13: — ) 

Fuel  Cell. 

The  V-22's  flexible  rubber  fuel  tanka  say  be  suscept¬ 
ible  to  puncture  and  tear.  bpon  lapact,  sharp  or  Jagged 
portions  of  the  composite  structure  could  penetrate  the  cell 
or  cause  the  tank  to  burst.  Since  the  dyxiaalc  crash  charac¬ 
teristics  of  the  fuselage  are  unknown,  the  cell's  ablllt^i  to 
remain  In  tact  during  a  crash  sequence  can  only  be  deaon- 
etrated  with  a  full-scale  drop  test  while  the  tanks  are 
mounted  in  the  airframe.  At  this  tlae,  there  are  no  provi¬ 
sions  for  a  test  of  this  type.  <9: — ;  12: — ;  13: — ) 

Proprotor  Blade-to*Vlng  Impact. 

While  the  V-22  Full-Scale  (PSD)  Development  Crash- 
worthiness  Assessment  cites  the  potential  for  a  blade-to- 
wlng  liqMict,  It  does  not  address  blade  Impact  hazards  and 
subsequent  fire  dangers  to  V-22  crew  aeabers  or  passengers. 
Considering  that  the  Osprey's  wing-borne  fuel  cells  are 
mounted  In  the  vicinity  of  the  7*22' s  high  RPR  proprotors 
(the  V-22's  combination  airplane  propeller  and  helicopter 
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rotor  blad«>,  this  sccldsnt  acsnsrio  nssds  to  bs  svsluatsd. 
<®!— { 13:— > 


AIRCRAFT  CORPIOURATIOV  ISSUES 


Bnslns  Hast. 

In  Syataa  Safaty  Vorklng  Group  (SSVO>  lo.  Si  tha  con¬ 
tractor  briafad  a  V-22  angina  axhauat  prof  11a,  with  tai^par- 
aturaa  axtraaaa  of  STS  dagraaa  P,  tharaby  asking  tha  air¬ 
craft  unsuitabla  for  aafuly  landing  or  hovaring  in  unia- 
provad  sitaa  whara  vagatation  or  coabuatibla  aatariala 
axiat.  In  SSVO  lo.  0,  tha  contractor  provided  a  naw  chart, 
baaad  on  aathaaatical  approxiaationa,  which  pradictad  much 
lower  heats.  Tha  contractor  assarted  that  tha  naw  heats 
would  not  be  a  safety  factor  in  these  situations.  <2S: — > 

lotwlthatandlng  these  lower  heat  predictions,  de¬ 
tailed  taste  of  tha  7-22  exhaust  pluaa  should  be  conducted 
to  accurate i.y  evaluate  its  heat  profile.  If  the  aircraft's 
actual  taaperaturaa  are  excessive,  the  V-22  Forward  Looking 
Infrared  <PLIR>  syatea  and  all  standard  aviation  night  vi¬ 
sion  goggle  devices  could  be  ineffective.  V-22  crews  could 
experience  degradations  in  their  night  vision  f ields-of-vlew 
due  to  engine  heat.  Consequently,  safe  conduct  of  nap-of- 
the  earth  (10B> ,  sling  load,  and  confined  area  operations 
say  not  be  passible  at  night. 

Lead- Ac id  Battery. 

A  lead-acid  battery  in  lieu  of  a  traditional  nlckel- 
cadaiua  <nlcad>  battery  will  power  the  aircraft's  D.C.  elec¬ 
trical  systea.  Historically,  lead-acid  batteries  ars  notor¬ 
ious  for  unrs liability  and  power  fluctuations  in  severe  hot/ 
cold  environnente.  Vlth  the  preponderance  of  its  subsysteas 
dependent  upon  electrical  power,  the  V-22  will  need  a  highly 
reliable  battery  in  all  environaents.  (21: — ;  26; — > 

Weather  Radar. 

Absence  of  a  weather  radar  in  long-range,  over- water, 
or  self -deployable  flights  could  place  V-22  aircrews  in 
Jeopardy  when  flying  near  or  through  severe  weather.  In 
oany  cases,  thundsrstoras,  hail,  ice,  and  heavy  snow  cannot 
be  properly  detected,  diagnosed,  or  avoided  without  weather 
radar.  Sandstoras,  siailar  to  those  encountered  during  the 
Iran  hostage  rescue  attempt,  cannot  be  avoided  without  an 
on-board  weather  radar.  Considering  that  many  self-deploy- 
aents  will  not  have  air  traffic  control  radar  support, 
weather  radar  will  be  needed  in  most  overseas  areas,  <23: — > 
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Throttl*  Quadrant . 

Y-22  throttla/powar  aovamanta  ara  opposlta  to  halicop- 
tar  collactlva/povrar  aovananta.  lagativa  hallcoptar-hablt 
tranafar  could  causa  tha  avaraga  V-22  pilot  with  consider-* 
abla  hallcoptar  axparlanca,  in  a  llfa-thraataning  situation 
naar  tha  ground,  to  nova  tha  throttla  quadrant  in  tha  wrong 
diractlon.  <20: — > 

Vira-Strika  Protaction. 

Tha  Ospray's  lack  of  wlra-strika  protactlon  could  laad 
to  unnacassary  aircraft  and  aircraw  lossas.  Vira  strikas  at 
low  laval,  contour,  and  TOE  altltudas  ara  highly  probabla  on 
tha  Bodarn  battlaflald.  Bxpactad  wira  hazards  Include  con¬ 
trol  wlras  from  wira-guldad  munitions,  communications  wlras, 
power  lines,  and  enemy  wire  **booby  traps'*.  Historically, 
both  fixed-wing  and  helicopter  craws  alike  suffer  high  per¬ 
centages  of  fatalities  after  striking  a  wlre(s>.  Reports  on 
these  accidents  show  that  wire-strike  protection  is  needed 
to  cut  and  channelize  wires  away  from  critical  flight  con¬ 
trol  components.  <14: — ;  28: — > 

After  conducting  a  detailed  study  on  wire  strikes, 
the  Army  Installed  wire-strike  protection  devices  on  most  of 
its  tactical  helicopters.  <14: — ;  28: — )  Using  these  "les¬ 
sons  learned"  as  Justification,  the  PM  should  incorporate 
wire-strike  protactlon  into  the  V-22  Program. 


RBSQLUTIOM  OF  THESE  SHORTCOMIMGS 

In  lieu  of  a  piecemeal  resolution  of  these  engineering 
shortcomings,  a  strategy  which  is  mast  likely  beyond  the 
capabilities  of  the  current  contract,  the  PM  should  adopt  a 
more  flexible  and  farsighted  acquisition  strategy  to  system¬ 
atically  fix  these  problems.  Step  one  of  this  process  in¬ 
volves  recognizing  the  constraints  of  the  current  V-22  acqui¬ 
sition  strategy.  Chapter  Four  will  Identify  these  con¬ 
straints. 
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Chapter  Pour 


ACQUISITIOH  STSATBOY  SHOBTCONXHOS 

Bvan  though  a  long-tarn  flxad-prlca  contract  can  cur¬ 
tail  runaway  acquisition  costs  during  production,  a  firm 
fixod-prica  stratagy  fron  PSD  through  production  for  procur¬ 
ing  savaral  hundrad  V-22s  through  tha  1990s  is  not  a  good 
idaa.  Pixad- price  contracts  are  gooc'  for  systans  with  few 
unknowns  and  low  risks.  They  can  curb  sky  rocketing  produc¬ 
tion  costs.  However,  tha  V-22*s  sinultanaous  inplanantat ion 
of  three  new  or  relatively  new  technologies,  i.e.,  all  coift- 
posite  airfrane,  fly-by-wire  controls,  and  tilt  rotors,  nost 
likely  involves  risks  which  are  much  higher  than  those  of 
other  najor  acquisition  programs.  This  chapter  will  discuss 
constraints  in  the  V-22  acquisition  strategy  which  reduce 
the  program's  ability  to  contend  with  the  V-22's  technologi¬ 
cal  risks  and  unknowns. 

Considering  that  many  of  these  risks  will  not  be  resol¬ 
ved  until  completion  of  its  upcoming  cf<3velopmantal  and  op¬ 
erational  testing  <DT  and  0T>,  the  V-22*s  risks  could  prove 
to  be  beyond  the  scope  of  its  constrained  strategy.  First 
of  all,  the  contractor's  risks  for  integrating  the  V-22's 
new  technologies  into  the  program  could  be  too  high  or  too 
low  with  respect  to  the  value  of  the  contract.  Secondly, 
neither  the  contractor  nor  the  government  may  have  a  good 
appreciation  of  the  program's  actual  risks.  Felther  may 
know  a  fair  price  for  the  aircraft.  Thirdly,  the  contractor 
could  be  charging  the  government  for  assuming  these  risks, 
<17: — )  Lastly,  there  are  no  clauses  within  the  contract 
for  taking  advantage  of  "lessons  learned"  or  engineering 
research  that  pertains  to  the  V-22's  three  new  technologies. 
There  are  no  provisions  for  Incorporating  "lessons  learned" 
or  new  research  into  the  V-22  production  line,  i.e.,  there 
are  no  plans  for  a  block  improvement  program.  <24: — > 

Good  examples  of  potential  engineering  research  which 
may  be  beneficial  to  the  program  are  listed  In  NASA's  Inter¬ 
national  Aerospace  Abstracts.  In  1966,  this  abstract  listed 
over  600  research  Items  applicable  to  advanced  composite 
materials.  Research  breakthroughs  such  as  composite  mate¬ 
rial  environmental  effects,  fatigue  characteristics,  and 
iion-destructive  damage  detection  could  be  helpful  to  the  V- 
22  Program.  <6; — >  However,  at  this  time,  none  of  this 
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research  can  be  Integrated  into  the  V-22's  production  line. 
Considering  the  volume  of  V-22  technical  unknowns  which 
could  be  resolved  by  engineering  research  and  DT/OT  "lessons 
learned",  It  Is  Imperative  for  the  PK  to  make  provisions  for 
Incorporating  this  knowledge  Into  the  V-22  Program. 

An  acquisition  strategy's  flexibility  Is  furthermore 
Important  In  controlling  the  costs  of  engineering  design 
changes.  The  DOD' s  experl-ence  has  shown  that  engineering 
changes  costing  *1  In  concept  exploration  or  SI  In  demon¬ 
stration  and  validation  require  Implementation  costs  of  SIO 
in  PSD,  SlOO  In  production,  and  SI, 000  after  deployment. 
Experience  has  also  shown  that  special  tools  and  test  equip¬ 
ment  for  new  technologies  can  cost  more  than  250  times  the 
cost  of  their  production  parts.  <15: — )  It  Is  liq)ortant  to 
"get  It  right  the  first  time",  but  In  many  cases  this  Is 
Impossible  to  accomplish  when  working  with  the  unknowns  of 
new  or  relatively  new  technologies. 

"It  Is  incumbent  upon  the  PH  to  develop  an  acquisition 

strategy  tailored  to  his  particular  program .  Initially, 

the  strategy  may  be  limited,  but  It  should  be  expanded  and 
refined  as  the  program  progresses”.  (2:4-10)  How  is  the 
time  for  the  PH  to  expand  his  strategy.  Now  is  the  time  for 
the  PH  to  develop  a  more  flexible  and  farsighted  strategy. 

In  light  of  this  paper's  sound  argume-nt  for  changing 
the  V-22's  long-term  fixed-price  contract  strategy,  the  PH 
still  must  satisfy  Congressional  pressures  for  maintaining  a 
■^Ixed-price  contract.  Chapter  Five  will  show  that  the  PH  is 
not  In  a  "no-wln  situation".  Chapter  Five  will  show  that 
the  PH  can  adopt  a  more  flexible  and  farsighted  strategy 
capable  of  both  satisfying  Congress  and  resolving  the  engi¬ 
neering  and  technology  problems  Identified  In  tMs  paper. 
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Chapter  Five 


COFCLUSIOFS  AND  RBCOMMBVDATIOKS 


COFCLUSIOFS 

As  shown,  a  long-term  fixed  price  contract  Is  not  a 
good*  acquisition  strategy  for  the  critical  multi-service  V- 
22  Program.  The  V-22's  contract  and  new  technologies  could 
Involve  risks  which  are  too  high  for  the  governaMnt,  the 
contractor,  or  both.  The  aircraft's  operational  effective¬ 
ness  and  safety  could  be  degraded  with  engineering  shortcom¬ 
ings  requiring  monies  beyond  the  V-22's  contract  to  correct. 
Additional  contract  shortcomings  involve  no  provisions  for 
incorporating  "lessons  learned"  or  engineering  research 
pertaining  to  the  V-22*s  new-  technologies  into  the  V-22 
production  line.  <24; — ) 


RECOMMETOATIOHS 

This  chapter  will  provide  recommendations  for  a  more 
flexible  and  farsighted  acquisition  strategy  as  well  as 
recommendations  for  eliminating  the  potential  engineering 
shortcomings  cited  In  Chapt -r  Three. 


Acquisition  Stratej 


Recommendations. 


Recommend  the  V-22  PM  look  to  the  Air  Force  F-16  System 
Program  Office  (SPO)  for  a  more  flexible  and  farsighted  V-22 
acquisition  strategy.  While  satisfying  Congress  with  a 
short-term  fixed-price  contract  approach,  the  Air  Force  Is 
growing  their  "high  tech"  F-10  through  a  Xulti-stage  Im¬ 
provement  Program  (MSIP) .  The  MSIP  is  advantageous  to  both 
the  government  and  the  contractor  in  that  It  sufficiently 
controls  the  program's  risks  with  a  firm  fixed  price.  It  Is 
flexible  because  the  F-lO's  fixed-price  contract  with  In¬ 
centives  Is  re-negot lated  with  Congressional  backing  every 
four  years.  This  four-year  re-negot iat Ion  process  Is  effec¬ 
tive  because  It  enables  the  Air  Force  to  directly  coordinate 
Congressional  budget'  approvals  within  the  cycles  of  the 
Planning,  Programming,  and  Budgeting  System  (PFBS) .  It  Is 
farsighted  because  it  incorporates  "lessons  learned"  modifi¬ 
cations  and  new  engineering  research  Into  the  aircraft  within 
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thrtt*  blocks  of  Improveawnt.  The  XSIP  Block  One  will  bene¬ 
fit  P-IQ  A* 8  and  B’s.  It  will  provide  installation  points 
for  Line  Replaceable  Units  <LRUs> ,  l.e.»  avionics  components 
and  other  "black  boxes".  It  will  also  provide  for  stronger 
aircraft  structural  members  to  Include  stronger  wings,  an 
environmental  cooling  system,  new  ducting  systems,  and  more 
ordnance  hard  points.  Block  Two  provides  for  the  emplace¬ 
ment  of  dlf f Icult-to-install  wiring  harnesses  into  F-16  C 
and  D  models.  Block  Three  will  Install  the  Global  Position¬ 
ing  System  <GPS>  and  all  new  LRUs.  (17: — > 

Recommend  the  V-22  PX  procure  his  PSD  aircraft  as 
planned.  Further  recommend  he  adopt  a  re-negotiable,  block 
improvement  acquisition  strategy  similar  to  the  P-16*s 
strategy.  While  the  argument  for  a  new  V-22  strategy  di¬ 
rectly  parallels  the  rationale  for  the  above  P-16  strategy, 
a  new  V-22  strategy,  l.e.,  a  V-22  XSIP,  could  eliminate  the 
shortcomings  of  the  V-22's  long-term  fixed-price  contract 
cited  in  Chapter  Pour. 

Engineering  Shortcoming  Recommendations. 

Recommend  the  V-22  PK  incorporate  the  recommendations 
below  within  the  provisions  of  the  proposed  V-22  XSIP. 

Fuselage  Crashworthiness  Standards. 

(1)  Coordinate  modifications  to  the  V-22  design 
which  adhere  to  XIL-STD  1290  and  provide  adequate  underbelly 
energy  attenuations  or, 

<2)  Coordinate  adequate  structural  testing,  engi¬ 
neering  modeling,  and  trade-off  studies.  Coordinate  mishap 
scenario  studies  similar  in  scope  to  the  related-source 
references  on  the  LHX.  Base  these  studies  on  gear-up  and 
gear-down  accident  cost  comparisons  Involving  the  original 
V-22  design,  the  PSD  aircraft,  and  a  XIL-STD  1290. aircraft . 
Give  senior  decision  makers  sufficient  information  to  accept 
the  current  V-22  design  with  its  crashworthiness  risks  or 
justification  to  negotiate  critical  design  changes. 

Crew- Seat  Design.  Ensure  that  adequate  dynamic  testing 
of  the  current  design  is  conducted  to  demonstrate  that  the 
seat  will  contend  with  expected  forces  for  all  Impact  sce¬ 
narios.  Coordinate  a  design  change  if  necessary. 

Fuel  Cell.  Test  the  Osprey  tank  design  for  crashworthi¬ 
ness.  Conduct  full-scale  tank  drop  testing,  with  tanks 
mounted  in  the  airframe,  to  demonstrate  fuel  containment 
while  the  tanks  are  exposed  to  nearby  structural  deformations 
and  fractures. 
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Proprotor  Blade-to-Vlng  I mpact .  Tast  and  perform  accu¬ 
rate  tradc-off  analyses  for  this  crash  scenario. 

Engine  Heat.  If  testing  proves  that  the  V-22's  exhaust 
heat  Is  unacceptable,  consider  mounting  the  engines  In  the 
upper  rear  fuselage  area  (similar  to  the  engine  positions  of 
A- 10  and  the  CH-47)  on  future  models  of  the  V-22,  l.e.  the 
V-22B. 


Battery.  Test  the  performance  of  the  V-22’8  lead-acid 
battery  In  severe  environments.  Emphasize  monitoring  power 
fluctuations  and  total  losses  of  battery  power  on  the  Os¬ 
prey’s  system  performance. 

Veather  Radar.  Explore  the  ramifications  of  adding  a 
weather  radar  to  the '7-22.  Consider  the  Army’s  U-21  or  C-12 
weather  radars  as  potential . V-22  weather  radar  candidates  to 
minimize  costs. 

Throttle.  Review  DT  and  OT  flight  tests  to  determine  if 
a  redesign  of  the  quadrant  Is  necessary. 

Vlre  Strike.  Explore  the  feasibility  of  adding  wlre- 
strxke  protection  to  the  V-22  fleet.  Consider  making  this 
protection  a  user/fleld  l"3tallation  Item. 

STATEMENT  OF  FINALITY 

As  discussed,  the  DOD’s  skillful  acquisition  of  the  V- 
22  Osprey  Is  critical  to  the  defense  of  the  US.  The  tilt- 
rotor  V-22,  a  hybrid  helicopter /transport  aircraft,  will 
give  us  the  ability  to  Insert  combat  power  Into  previously 
In^osslble-to-reach  regions.  Besides  giving  us  a  viable 
deterrence,  the  Osprey  will  give  us  the  military  power  to 
win  against  terrorist  groups  and  hostile  third-world 
nations  during  a  difficult  crisis  such  as  the  Iran  hostage 
situation. 

In  addition  to  the  potential  engineering  shortcomings 
Identified  In  Chapter  Three,  the  Osprey’s  new  technologies 
have  potential  for  even  more  problems.  In  many  cases,  the 
resolution  of  these  problems  will  be  beyond  the  scope  of  the 
aircraft's  long-term  fixed-price  contract.  Considering  the 
severe  constraints  of  the  V-22’s  current  acquisition  strat¬ 
egy,  it  Is  Imperative  that  the  PM  adopt  a  more  flexible  and 
farsighted  acquisition  strategy.  It  Is  Imperative  that  the 
PM  adopt  a  highly  successful  ’’tried  and  tested”  strategy 
similar  to  the  Air  Force’s  F-IG  strategy. 
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